A considerable body of research has focused on neural responses evoked by emotional facial expressions, but little is known about mother-specific brain responses to infant facial emotions. We used near-infrared spectroscopy to investigate prefrontal activity during discriminating facial expressions of happy, angry, sad, fearful, surprised and neutral of unfamiliar infants and unfamiliar adults by 14 mothers and 14 agematched females who have never been pregnant (non-mothers). Our results revealed that discriminating infant facial emotions increased the relative oxyHb concentration in mothers' right prefrontal cortex but not in their left prefrontal cortex, compared with each side of the prefrontal cortices of non-mothers. However, there was no difference between mothers and non-mothers in right or left prefrontal cortex activation while viewing adult facial expressions. These results suggest that the right prefrontal cortex is involved in human maternal behavior concerning infant facial emotion discrimination.
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Introduction
Evidence suggests that females in all mammalian species, from rats to humans, undergo fundamental behavioral changes during pregnancy and motherhood (Kinsley and Lambert, 2006) . Taking care of an infant requires the mother to be sensitive to the signals coming from her own infants, including visual (Kaitz et al., 1988) auditory (Purhonen et al., 2001 ) and olfactory cues (Kaitz et al., 1987; Porter et al., 1983) , increasing their ability to respond appropriately to their infant's needs. These behavioral changes in pregnancy and motherhood can be explained by changes in the female brain caused by drastic hormonal fluctuation during pregnancy, birth and lactation (Kinsley et al., 2008; Wartella et al., 2003) . In humans, however, little is known about the functional and structural changes that occur in the brain during pregnancy and motherhood.
In rodent species, several brain areas have been implicated in maternal behavior, such as the medial preoptic area, the ventral bed nucleus of the stria terminalis, amygdala, lateral septum, periaqueductal gray, nucleus accumbens and ventral tegmental area (Brunton and Russell, 2008) . It has been reported that the prefrontal cortex (PFC) is related to maternal behaviors, and medial * Corresponding author. Tel.: +81 0 95 819 7033; fax: +81 0 95 819 7036.
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PFC lesions have been shown to impair maternal behavior in rats and hamsters (Afonso et al., 2007) . Enhanced c-fos expression has been found in the PFC in animals that are maternally active for the first time (Fleming et al., 1994; Fleming and Walsh, 1994) . Changes in prefrontal activity have been reported in dams after exposure to pup suckling as well as oxytocin injection, which helps strengthen the mother-infant relationship (Febo et al., 2005) . Macbeth et al. (2008) proposed that decreased levels and activity of DA, NE and 5-HT in the PFC may account for the increase in spatial working memory performance observed in pregnant female rats (Macbeth et al., 2008) . Taken together, these findings support the notion that human maternal behaviors are associated with reproductivehormone-induced functional and/or structural modulation of the PFC.
Several research groups have recently investigated how human mothers' brains respond to their own child's visual cues using functional magnetic resonance imaging (fMRI) to examine the neural correlates of maternal behaviors (Bartels and Zeki, 2004; Leibenluft et al., 2004; Minagawa-Kawai et al., 2008; Nitschke et al., 2004; Noriuchi et al., 2008; Ranote et al., 2004; Strathearn et al., 2008) . This research has shown that mothers viewing their own infant's faces exhibit a distinctive pattern of brain activation in several areas including the PFC. Few studies, however, have compared brain activity during the discrimination of other infant faces between mothers and non-mothers, although maternal behavior could be triggered and/or maintained by hormone-induced-functional
